Abstract: BACKGROUND: Cutaneous leishmaniasis is a chronic, infectious disease caused by protozoa of the genus leishmania. The incidence of this disease is high in Brazil, with 19,746 new cases having been detected in 2008. The presence of amastigotes in the cytoplasm of histiocytes constitutes diagnosis of the disease; however, their presence is rarely found in late lesions, making histological diagnosis difficult. Polymerase chain reaction has been shown to represent a highly sensitive and specific technique for the diagnosis of cutaneous leishmaniasis. OBJECTIVES: To use polymerase chain reaction to evaluate paraffin-embedded skin biopsies with histopathological features consistent with cutaneous leishmaniasis. MATERIAL AND METHODS: Polymerase chain reaction amplification of a 120-base-pair fragment of Leishmania kinetoplast DNA (kDNA) minicircles was performed on 90 skin biopsies. The male/female ratio was 75/15. Mean age was 32.36 years, with a median of 31 years, range 4-72 years. Samples were histologically compatible with cutaneous leishmaniasis but a definitive diagnosis could not be made since amastigotes were not found. All cases were histologically classified according to the patterns described by de Magalhães. RESULTS: According to the de Magalhães classification, the most common histological pattern was type IV (exudative granulomatous reaction), which was found in 65.6% of cases (56/90), followed by type I (exudative cellular reaction) in 21.1% of cases (19/90) and type III (exudative and necrotic granulomatous reaction) in 12.2% of cases (11/90). Leishmania DNA was found in 96.7% of the biopsies (87/90). CONCLUSIONS: Polymerase chain reaction performed by amplifying kDNA is able to confirm a diagnosis of cutaneous leishmaniasis with a high degree of sensitivity in cases in which histopathology is consistent with a diagnosis of cutaneous leishmaniasis but not definitive. Keywords: Leishmaniasis, cutaneous; Polymerase chain reaction; Skin Resumo: FUNDAMENTOS: Cutaneous leishmaniasis is a chronic, infectious disease caused by protozoa of the genus leishmania. The incidence of this disease is high in Brazil, with 19,746 new cases having been detected in 2008. The presence of amastigotes in the cytoplasm of histiocytes constitutes diagnosis of the disease; however, their presence is rarely found in late lesions, making histological diagnosis difficult. Polymerase chain reaction has been shown to represent a highly sensitive and specific technique for the diagnosis of cutaneous leishmaniasis. OBJECTIVES: To use polymerase chain reaction to evaluate paraffin-embedded skin biopsies with histopathological features consistent with cutaneous leishmaniasis. MATERIAL AND METHODS: Polymerase chain reaction amplification of a 120-base-pair fragment of Leishmania kinetoplast DNA (kDNA) minicircles was performed on 90 skin biopsies. The male/female ratio was 75/15. Mean age was 32.36 years, with a median of 31 years, range 4-72 years. Samples were histologically compatible with cutaneous leishmaniasis but a definitive diagnosis could not be made since amastigotes were not found. All cases were histologically classified according to the patterns described by de Magalhães. RESULTS: According to the de Magalhães classification, the most common histological pattern was type IV (exudative granulomatous reaction), which was found in 65.6% of cases (56/90), followed by type I (exudative cellular reaction) in 21.1% of cases (19/90) and type III (exudative and necrotic granulomatous reaction) in 12.2% of cases (11/90). Leishmania DNA was found in 96.7% of the biopsies (87/90). CONCLUSIONS: Polymerase chain reaction performed by amplifying kDNA is able to confirm a diagnosis of cutaneous leishmaniasis with a high degree of sensitivity in cases in which histopathology is consistent with a diagnosis of cutaneous leishmaniasis but not definitive.
Resumo: FUNDAMENTOS: Cutaneous leishmaniasis is a chronic, infectious disease caused by protozoa of the genus leishmania. The incidence of this disease is high in Brazil, with 19,746 new cases having been detected in 2008. The presence of amastigotes in the cytoplasm of histiocytes constitutes diagnosis of the disease; however, their presence is rarely found in late lesions, making histological diagnosis difficult. Polymerase chain reaction has been shown to represent a highly sensitive and specific technique for the diagnosis of cutaneous leishmaniasis. OBJECTIVES: To use polymerase chain reaction to evaluate paraffin-embedded skin biopsies with histopathological features consistent with cutaneous leishmaniasis. MATERIAL AND METHODS: Polymerase chain reaction amplification of a 120-base-pair fragment of Leishmania kinetoplast DNA (kDNA) minicircles was performed on 90 skin biopsies. The male/female ratio was 75/15. Mean age was 32.36 years, with a median of 31 years, range 4-72 years. Samples were histologically compatible with cutaneous leishmaniasis but a definitive diagnosis could not be made since amastigotes were not found. All cases were histologically classified according to the patterns described by de Magalhães. RESULTS: According to the de Magalhães classification, the most common histological pattern was type IV (exudative granulomatous reaction), which was found in 65.6% of cases (56/90), followed by type I (exudative cellular reaction) in 21.1% of cases (19/90) and type III (exudative and necrotic granulomatous reaction) in 12.2% of cases (11/90). Leishmania DNA was found in 96.7% of the biopsies (87/90). CONCLUSIONS: Polymerase chain reaction performed by amplifying kDNA is able to confirm a diagnosis of cutaneous leishmaniasis with a high degree of sensitivity in cases in which histopathology is consistent with a diagnosis of cutaneous leishmaniasis but not definitive. 1 The protozoa are transmitted to humans by infected female sandflies of the genus Lutzomyia.
1 Depending on cellular immune response, clinical forms of ATL include localized cutaneous leishmaniasis (LCL), mucosal leishmaniasis and diffuse cutaneous leishmaniasis. 1 Diagnosis is established on the basis of epidemiologic information, clinical presentation and laboratory testing. 3 While the presence of protozoa in the cytoplasm of histiocytes is easily recognizable in skin biopsies of early ATL lesions, they are rarely found in late and chronic lesions. The sensitivity of direct microscopy is not high and isolation in culture may be a lengthy and laborious process. Moreover, in the case of chronic lesions, a definitive and specific diagnosis based only on morphological parameters is difficult, as the granulomatous process may mimic various inflammatory diseases and the parasite load is low. [4] [5] [6] [7] In recent years, polymerase chain reaction (PCR) has been shown to be a highly sensitive and specific technique for the diagnosis of cutaneous leishmaniasis (CL); however, reports concerning the use of PCR for the detection of Leishmania in paraffin-embedded tissue from skin specimens remain sparse. 4, [8] [9] [10] In the present study, in order to evaluate the role of PCR in the diagnosis of ATL, PCR sensitivity for the detection of Leishmania was investigated in 90 skin biopsies that were histologically consistent but not specifically diagnostic for ATL.
MATERIALS AND METHODS
One hundred and eleven biopsies were collected from the database of the Pathology Department at the Amazonas Foundation of Tropical Medicine in Manaus in the state of Amazonas, Brazil. A retrospective search was made for all histology reports from 2003 and 2004 that were consistent with the diagnosis of ATL in which a definitive diagnosis was not possible because amastigotes were not found. Inclusion criteria consisted of: a) the quality of the slides; and b) the presence of enough material in the paraffin block to perform PCR investigation.
Histopathology
Skin biopsy specimens were fixed in 10% formalin and then embedded in paraffin blocks. Two of the authors (RVdD and LCdLF) independently revised all the histopathology sections from each biopsy, looking for the presence of parasites by evaluating 6 fields at 400x magnification stained with hematoxylin and eosin. Periodic acid-Schiff (PAS) and Grocott methenamine silver (GMS) staining were performed in all biopsies. All cases were classified according to the patterns described by de Magalhães 11 ( Figure 1) . Moreover, all biopsies were investigated for the presence or absence of the following morphologic criteria: a) ulceration; b) epidermal hyperplasia; c) granuloma; d) necrosis in the dermis.
Polymerase chain reaction (PCR)
Sections were cut from paraffin-embedded blocks. DNA extraction was performed using phenolchloroform in accordance with the protocol established by Isola et al. with minor modifications. 12 Triple 10 μm sections were cut from paraffin-embedded blocks. After each cut, new disposable blades were used and the blade holder was cleaned using a 100mM solution of sodium hypochlorite to avoid possible cross-contamination with Leishmania DNA. The specimens were deparaffinized by twice immersing them in 1 ml xylene for 10 minutes and then twice immersing them in 1 ml of 100% ethanol for 10 minutes. After airdrying at room temperature, samples were resuspended in 0.5 ml DNA extraction buffer. DNA was extracted using a phenol/chloroform/isoamyl alcohol preparation. DNA was measured using Leishmania-specific oligonucleotide primers (5-GTGGGGGAGGGGCGTTCT-3 and 5-ATTTTACAC-CAACCCCCAGTT-3) for a 120-base-pair fragment of Leishmania kinetoplast DNA (kDNA) minicircle. Each amplified sample was run on 1.5% agarose gel electrophoresis, stained with ethidium bromide for 60 minutes and then visualized using ultraviolet light.
Controls
Fifteen biopsies of ATL (diagnosis confirmed by the histological presence of protozoa) were used as positive controls. Ten cases of different inflammatory skin diseases [leprosy (n=3), cutaneous tuberculosis (n=3), lobomycosis (n=2), chromomycosis (n=1), and atypical mycobacteriosis (n=1)] were used as negative controls. DNA was extracted and amplified using the same method applied to the other test samples.
Institutional Review Board
This study was approved by the Institutional Review Board of the Amazonas Foundation of Tropical Medicine, Manaus, Brazil, in January 2006 (#1757/05).
RESULTS
Ninety biopsies (male/female ratio: 75/15; mean age: 32.36 years; median age: 31 years; range: 4-72 years) were selected. Twenty-one biopsies were excluded, as they did not fulfill the inclusion criteria. When biopsies were re-evaluated histologically, parasites where not found in any slide, and PAS and GMS were negative in all cases. Ulceration was present in 25.6% of cases (23/90), while epidermal hyperplasia was found in 83.3% of the cases (75/90). Necrosis and granulomas were found in 25.6% (23/90) and 78.9% (71/90) of cases, respectively. The most frequent histopathology pattern was type IV according to the de Magalhães classification (exudative granulomatous reaction), found in 65.6% of cases (56/90), followed by type I (exudative cellular reaction) found in 21.1% of cases (19/90), type III (exudative and necrotic granulomatous reaction) found in 12.2% of cases (11/90) and type V (exudative-tuberculoid reaction) found in 1 single case (1.1%).
PCR successfully identified Leishmania in 96.7% (87/90) of the cases in the study and in all positive controls (100%; 15/15), while all negative controls tested negative (100%; 10/10) (Figure 2 ).
DISCUSSION
Many different techniques such as isoenzyme electrophoresis, monoclonal antibodies, in situ hybridization, molecular karyotyping and restriction enzyme are currently used to detect Leishmania. 1, 8, 9 Compared to PCR, these techniques require a larger quantity of sample material, involve a lengthy technical process and may present difficulties in the interpretation of results. 1, 8, 9 Detection of Leishmania by amplification of kinetoplast DNA has been widely described in the literature. 8, 9, 13 Previous reports have high- Studies on PCR for the identification of Leishmania in paraffinembedded tissue are few and their results have been conflicting. Laskay et al. reported that PCR amplification of kDNA was able to detect the amastigote of Leishmania aethiopica from skin biopsies with 61% of sensitivity. 5 Momeni et al. found 48% of sensitivity with PCR for L. major in 30 out of 63 cases of chronic lupoid leishmaniasis. 6 This poor sensitivity may be related to DNA inhibitors or to the degradation of DNA during the process of formalin fixing, to DNA extraction, the use of primers specific for L. major ribosomal DNA instead of primers specific for kinetoplast, or to the selection of patients with chronic lupoid lesions that probably represent a hypersensitivity reaction of the host rather than a response to the parasite. 6 Safaei et al. investigated PCR using kDNA primers in two different groups of patients: a group with histologically confirmed leishmaniasis (n = 33) and a group of cases histologically consistent with CL but in which amastigotes were not found (n = 26). PCR was positive in 100% and 92% of cases, respectively. 7 Similar results have been reported by Lanus et al. Weigle et al. evaluated PCR amplification of kDNA from biopsy lysates in 255 acute and 44 chronic cases of CL, achieving sensitivity of 75.7% and 45.5%, respectively. 14 The detection of kDNA in biopsies taken from chronic lesions was enhanced with the use of a chemiluminescence dot blot hybridization assay, which achieved sensitivity of 65.8% when used alone and 90.9% when used in combination with DNA extraction of biopsy lysates (p < 0.001). 4 The results of the present study confirm and expand previous data concerning PCR amplification of kDNA in paraffin embedded tissue. Leishmania DNA was detected in 96.7% of cases in the present study, confirming the conclusions of Safei et at., Laskay et al. and Weigle et al. that PCR amplification of kDNA results in higher sensitivity. [4] [5] [6] This sensitivity is comparable to that obtained using frozen samples (84-94%) or samples of scrapings/exudate (84-100%). 1, 8, 10 Of the cases in the present study, only three tested negative. These negative PCR results may be explained by a low DNA load, biopsy bias, DNA degradation or a different diagnosis. Since direct microscopic examination of samples of scrapings stained with Giemsa also tested negative in all three cases, together with the fact that these three patients failed to return for follow-up visits, it was impossible to confirm or exclude the diagnosis.
As previously reported, a granulomatous reaction was the histopathology pattern most commonly found in this study (78.9%). The absence of amastigotes in these cases makes histopathological differentiation between leishmaniasis and other granulomatous skin diseases such as cutaneous tuberculosis, sarcoidosis and deep mycotic infections very difficult. [4] [5] [6] [7] [15] [16] [17] [18] In most of these cases, only a descriptive report with a diagnosis consistent with ATL is possible because a definitive diagnosis can only be made after an accurate correlation with clinical and follow-up data. On the other hand, PCR amplification of kDNA is able to confirm or exclude a diagnosis of ATL.
CONCLUSION
Definitive diagnosis of chronic lesions of cutaneous leishmaniasis based only on morphological parameters is difficult, as the granulomatous process may mimic a variety of inflammatory diseases and the parasite load is low. PCR evaluation of paraffin-embedded tissue proved to be a highly sensitive test for the diagnosis of chronic lesions of cutaneous leishmaniasis when other methods failed to detect the parasite. ❑
